An alternative model for ageing
ABSTRACT
While the current paradigm of research into ageing relies heavily upon reductionist premises, and it has clearly not produced any of the dramatic benefits anticipated in our fight against ageing, the majority of scientists are hesitant, unable or unwilling to consider different or alternative models. In this paper I will discuss some of the shortcomings of a reductionist view of research aimed at finding treatments against ageing degeneration, and I will highlight several areas where proposed future treatments for basic agerelated degeneration may be vulnerable to severe criticism. As an alternative model, I will attempt to present a different integrative concept of research which may result in a decrease of the impact of ageing, in participating humans. This model is based on a more inclusive worldview, examining the relationship between humans and their environment, the integration of humans with technology, and the biological consequences of an increasingly technocognitive ecosystem.
INTRODUCTION
History is littered with examples of people who tried to 'cure ageing' (1). From time immemorial scientists, alchemists, adventurers, philosophers, quacks and ordinary people have embarked on a quest to find an 'elixir of youth' which can lead to 'eternal life' or 'immortality'. In modern times, this quest continues but under the guises of more sophisticated terminology: 'rejuvenation biotechnologies' (2), 'stem cell therapies', (3) 'anti-senescence drugs' (4), and similar (5). This ideology, from the time of the Sumerian hero Gilgamesh to today's anti-ageing science, has one underlying common assumption: that it may be possible to eliminate age-related degeneration by treating it with a physical item such as an elixir, a drug, a pill, an injection, an intervention, a medical procedure (6). In other words, the entire model of research into ageing has been biased towards reductionism, and relies on a simplified ideal: thinking in terms of a physical object (7). This reflects an ancient predisposition of humans to believe in the value of individual therapies which can be given by a healer to the patient in order to effect a cure. This approach may be entirely wrong when it comes to treatments aimed, not at individual age-related conditions such as dementia, arthritis or the menopause, but at the underlying process of ageing itself (8). Although research has identified many drugs and supplements which can lessen some of the damage related to the passage of time, there is currently nothing that can eliminate this damage completely, and thus dramatically extend lifespan (9). Therefore, perhaps now the time has come to consider a novel approach and a different way we approach this issue. Instead of searching for a drug, injection, procedure etc. in other words, something concrete, material, or tangible, in the hope that this will reduce the rate of age-related mortality, we should, instead, consider the abstract. Instead of continuing to see this subject in magnification (magnified cells, tissues, enzymes, DNA etc.), we should look at it in miniaturisation (in other words, 'zoom-out') (see video link https://www. youtube.com/watch?v=9XUaptg2Bl8). That is, we should examine how the human organism aligns itself in relation to society, the planet, the universe. With this in mind we may be in a better position to define a novel model of research by which humanity can become less sensitive to ageing.
I posit that we need to move away from existing established models of research, and embrace more comprehensive narratives which reflect real life more closely. Until recent years, scientific inquiry was based principally on a reductionist 'First Phase science' model (10). This model was shaped by Descartes (11) among others, who envisaged a distinction between an objective world and a subjective one, with a detached observer separated from the object he was studying by a distinct mental barrier ( Figure 1A ). This model sees individual object-based therapies as well-defined objects that exist independently and are separate from the human patient. It soon became clear that this model cannot adequately be applied in complex situations, and thus the Second Phase science concept was developed. In Second Phase science, the observer is 'immersed' in the observation (Figure 2 ). The act of observation becomes a participating variable which may cause the system under study to react to this observation. Typical examples here include the reciprocal relationship between psychoanalysts and their patients, unblinded clinical trials, as well as therapeutic procedures which change and adapt according to the needs of the patient (12), so these interventions are shaped following feed-back from the patient himself. In Second Phase science the experience of reductionism persists, when the properties of the observed 'object' are reduced to individual elements which are expected to be valid across domains. This model is applied within the context of current research thinking, which believes that ageing is a process that can potentially (and mechanically) be reduced to individual components. However, this model is false because the rationale behind it is false. Ageingrelated mechanisms adapt, change and respond to influences originating from the environment at large (13) and this includes not only biological, but also cultural, social and technological stimuli.
Here we need to take into account not just the individual patient and/or the individual therapist, but we also need to consider how these entities interact between them and with their environment. In this case, the Third Phase science model can appropriately be employed, a model of thinking that sees human beings as integral elements within a wider ecosystem (14) and it involves the study of adaptation to complex social situations (15). In Third Phase science, there are different interacting viewpoints which create more complexity and multidimensionality. The influences and viewpoints of the observer interact with those of other observers and result in a diversity of viewpoints which may form a more comprehensive overall picture ( Figure 1C ). In this model, the result is more dynamic, complex and integrative, representing a situation which is closer to a real-life situation. This model may describe the complexity of the human organism in much more accurate terms compared to the two other models of science. The model describes variable range correlations, when interactions at a local level may exhibit global effects, and also when global patterns affect local elements, a situation we typically encounter when we attempt to treat a complex organism in real life.
The patient in the context of the environment
One of the difficulties in using an object-oriented therapy is based on the phenomenon of emergence, or 'Nonadditive Determinism (17). This stipulates that the properties of a system are not predictable by the simple sum of the system's individual components (18). In addition, the separation of the observer from the object of the observation creates problems which become irrelevant when the object of the observation is examined within the context of its environment. In a classic experiment, the effects of the administration of amphetamine or placebo to nonhuman primates were examined and assessed (19). The assessment of each individual primate did not show any significant effects, but when each primate's position in the social hierarchy was considered, there were emergent effects. Amphetamine administration assessed in the context of the primates' social environment showed that there was amplified dominant behaviour in those primates who occupied high ranks in their society, and increased submissive behaviour in primates who were in the lower ranks of the social hierarchy.
Cacioppo and Berntson (18), discussed the principle of Reciprocal Determinism which identifies mutual influences between biological and social factors, influences which do not become evident when only the biological or only the social aspect of the behaviour is considered. This is a crucial element that needs to be taken into account when we want to devise suitable models for therapy of age-related degeneration. A biological approach alone is insufficient in making progress with regards to any appropriate interventions. Instead, the socio-cultural milieu of the target patient needs to be considered (20). The science of Social Genomics is a testament to the concept of a gene-society interaction, and it suggests that biological functions are inherently and mutually dependent upon the social environment (21).
The search for a single object (or multipleobject) therapies reflects an ideological narrative that has, inappropriately, been elevated to a universal paradigm which appeals to emotions more than it is grounded in science. It relies on the charisma of its proponents and it is not testable as an ideology, because with the failure of every proposed treatment, ad hoc counterarguments such as the issue of inadequate research funding is invoked, or other pretexts are put forward, which detract from the true reason of the failure.
Item-based, physical therapies
When I discuss the difficulties associated with the current model for seeking therapies against ageing, I refer specifically to therapies aimed at the background, continual process of ageing which leads to disease. Here, I define ageing as 'time-related dysfunction'. I fully acknowledge that certain current models of research may provide appropriate therapies for individual age-related conditions such as dementia, cardiovascular disease, age-related macular degeneration etc. My argument is about therapies used in order to eliminate age-related degeneration, thus radically extend lifespan and achieve what has been termed 'Negligible Senescence' (22) a situation whereby the age-related rate of human mortality tends to zero.
If we consider the case of individual drugs used against ageing, such as Rapamycin (23), metformin (24), and sirtuins (25) we immediately run into problems. For instance, pharmaceutical therapies have effects and interactions which are not easily predictable (8). The pharmacodynamics of complex therapies obey rules and principles based on non-linearity, which means that the output (the result of the treatment) does not necessarily depend on the input (the modality of the drug therapy). This system displays a chaotic behaviour which may be impossible to calculate (8). There are several other shortcomings associated with a physical-oriented approach to treating ageing. One such shortcoming, significant in my view, is the issue of non-compliance to a physical treatment, even if such a treatment existed. I quote from one of my papers (8):
The fact that an effective therapy against ageing may theoretically be developed in the laboratory, does not necessarily align with the actual use of this therapy by the public. It is well known that non-compliance is a widespread problem in medicine (26) and, even in life-threatening conditions, the use of life-saving therapies can be suboptimal (27). For example, it was shown that only 75% of coronary heart disease patients take sufficient medicine for it to be effective (28). An example comparable to therapies for ageing rejuvenation is that of antiretroviral medication which can save a patient from certain death from AIDS. In this case, it was found that up to 37% of patient may be non-compliant (29). Another study shows that suboptimal adherence may be a problem in 50% of patients (30). Worsening compliance is proportional to the number of drugs taken (31) . It is also inversely proportional to the number of times a patient has to take the therapy each day. If a patient has to take the medication once a day, the average compliance rate is 80%. This drops to 50% for those who have to take their medication four times a day (32) . However, there are several other predictors of non-compliance, all of which add unknown variables to the problem (Table 1) . During the application of standard models of research, we often encounter the principle of Downward Causation. This cybernetic principle states that "all processes at the lower level of a hierarchy are restrained by and act in conformity to the laws of the higher level" (39) . This means that we will be unable to calculate the effects of a treatment because of the inherent complexity and non-linearity of biological systems. Repairing or replacing a gene or molecule for instance (according to the current research model), will have unpredictable effects on the entire organism, effects that cannot be reduced to individual elements.
There are other problems associated with the existing model which is based on reductionist first and second phase science principles: These problems include the unpredictable multiplication of random errors in the repair process (the repair that is effected by the drug, even if such a drug existed). These random errors accumulate with each treatment session and affect the dynamical configuration of the cells and molecules in the organism (40) . The science of Molecular Pathological Epidemiology asserts that there are multiple, inherently heterogeneous, interacting processes which may lead to a disease, and that these processes may affect individual patients in different unpredictable ways (41) . Therefore the treatment modality must be tailored to the individual patient and cannot be developed as a generic, fit-all treatment (42) .
Existing models of research into the ageing process (including rejuvenation biotechnologies) may be subjected to another conceptual obstacle. The aim of many medical biotechnologies is to develop advances in fault prediction and develop ways to mitigate the effects of any molecular, cellular or organ failure. However, due to the complexity of the human organism it may be difficult or impossible to predict and repair all possible faults in the system. It has been proposed (43) that a strategy of autonomous self-repair could be a better way of repairing a failing organism. Repairing a faulty element, or replacing a faulty gene may not give the expected result exactly because this particular gene or structure may be involved in processes which may give unpredicted end results.
According to the cybernetic Engagement Axiom (44), the capacity of a network of stakeholders to implement a plan of action depends strongly on the true engagement of these stakeholders in designing it. Designing action plans in order to address complex problems requires the engagement of the community of stakeholders in the design process. Disregarding the participation of the stakeholders is unethical and the plans are bound to fail (45) . Currently held views about treating ageing do not make allowances for the proper application of the Engagement Axiom. They do not account for inclusion of the stakeholders (the patients), but passively offer treatments to recipient patients who just submissively accept the treatment offered.
It is important to highlight that the narrative of a single-object anti-ageing therapy shares several characteristics with mythical models of 'tales' instead of true science. Tales depend on the opinion of the proponent (the story teller) whereas science is objective. Tales contain suspense and mystery, and depend on the period context (in the Middle Ages the 'immortality elixir' was to be found in a chalice, in modern times it is a drug or a stem cell intervention), whereas science is based on universally valid principles that transcend time and place. There is certainly significant mystery and suspense shrouding the research in defining an 'elixir of youth ' 
THE ALTERNATIVE MODEL
Due to the above issues, it is necessary to consider a different model of research that may be effective in reducing the impact of ageing. A model that is not based on searching for a physical item but on something more abstract and immaterial (50). Therefore, we return to the model based on third phase science, embracing a wider view of humanity (51). The interaction of modern humans with technology, and the changes in society and culture based on these interactions, are impacting on our biology and may be invoking mechanisms and pathways that can lead to improved health (52). I have argued elsewhere that our continuous integration within a techno-cultural environment (basically a 'human-computer merge') may enable certain mechanisms which are heavily dependent upon epigenetics (53) to operate in a way that shifts the allocation of repair resources from the germ-line to the soma, and thus promote a more effective somatic repair activity leading to a reduction of the rate of mortality due to chronic age-related degeneration (54).
We are currently experiencing a new stage in human evolution, an extension of 'geneculture' coevolution (55, 56) when adaptations to our technological environment facilitate health and, at the same time, influence the evolution of the environment itself (57), characteristics which define the third phase science model. Social genomics principles are employed in order to study these interactions, from a joint point of view: biological and socio-cultural.
The fact that we are developing and will continue to develop a deeper relationship with technology, necessarily has an effect on our biology and brings some © 1996-2017 hitherto unprecedented changes the human body (58). When we interact and merge with technology, then information and data from our environment are integrated in specific parts of the brain (such as the amygdala and prefrontal cortex) and up-regulate the stress response in neurons. These neurons generate stress response sensor molecules such as: IRE-1 (59) • PERK-(Protein kinase RNA-like endoplasmic reticulum kinase (60) • ATF6 (activating-transcription-factor-6) (61) • c-Jun N-terminal kinase 1 (JNK) (62)
which improve signaling and result in overall positive effects on our body, such as an increase in the rate of repairing damage associated with ageing. When we become indispensable agents (creative actors) within a high-level cognitive ecosystem, we initiate a series of upregulation sequences and involvement of certain evolutionary functions such as degeneracy (63), exaptation (64) including exaptation of transposable elements (65), adaptive response (an appropriate reaction to an environmental demand) (66, 67) and others, which cause our body to repair the ageing damage and thus completely avoid chronic degenerative diseases such as arthritis, heart disease, senile dementia, Alzheimer Parkinson etc. In this way, the life span will increase dramatically (68).
CONCLUSION
In this paper I have argued that any models purporting to manage the ageing process cannot be effective if these are based on discrete physical interventions. These interventions suffer all the shortcomings of a reductionist philosophy, fail to consider the human body as a complex adaptive system, and ignore emergent phenomena. Our experience suggest that ageing can be eliminated completely from certain human groups (20), but this is impossible to accomplish with biomedical technologies or pharmaceutical interventions. Instead, the elimination of ageing must occur following certain events dependent on human evolution, the characteristics of natural laws, and the deepening interaction of humans with modern technology (69).
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